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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe Ha YPOBHE CpPEIHETO OOIIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHol pabodeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeOHoro npenmera «Ou3nkay B 00pa30BaTEIbLHBIX OPraHU3AIHIX
Poccuiickoii ~ denmepainuu,  peaqu3yIOMMX  OCHOBHBIE  0Opa3oBaTEIIbHBIC
IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO TpeaMeTa C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKK  y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTHUS OOYyYalOUIUXCS CpeACTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSIET PEaM30BaTh
3aa4i MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaronMMcsi, KOTOpble HEOOXOAUMBI I MPOJODKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B mporpamme mo (¢usuMKe ompeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO O0IIEero o0pa3oBaHus: JIMIHOCTHBIC,
MeTanpeJAMeTHbIe, TpeaMeTHoie (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CcpenHero oOmero oOpa3oBaHUsS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXOI.

[Iporpamma 1o gpu3rke BKIIOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO1aM 00YUYECHUS;

coneprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBIN XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABICHHS CBOMX PabOvMX MpoTrpamM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH H
NPEIOCTaBICT BO3MOXKHOCTH I peaju3alliid  Pa3IUYHbIX METOTUYECKUX
MOJXO/IOB K TPENoJaBaHuio0 (U3UKU HA YIIIYOJIEHHOM YPOBHE TpPH YCIOBUHU
coXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEP KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. HIkoabHBIN Kypc PU3NKU — cuCTeMOOOpasyroui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, HW3Y4aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHsS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKNM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSTH HAyUHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HHU3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(dopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuszuku yrimyOoaéHHOTO ypOBHS
MPEANojaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MIPUJIOKEHUN M3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercss NOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0CYyX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOKHO OBITH MMOCTPOCHO HA
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYytolero ¢akropa ydeOHoro mporecca. s yriayOonéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOIO YYEHUYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanuzaluy (QU3MYECKOro TpakTUKyMa. B mepBoMm ciiyuae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmaccos, 1mbo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpalnuss padoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIBHOE HMCCIEI0BaHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme 1o ¢usnke cHCTeMa YYEHHUYECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEJCTaBICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMHU 00pa30BaTeIBHOTO MpoIecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHus KabuHera Qusuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYYaroIIMMHCS YMEHUSMH NPOBOAMUTH TMPSIMBIE M KOCBEHHbBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM 1m7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SBHO
3aJJaHHOW M HESIBHO 33JaHHOM (DPU3MUECKOM MOJEIBIO, MMO3BOJISIIOIINE MPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenioB. /[t kKaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHs Ha OOBsSCHEHWe/NpeacKa3aHhue MPOTEKaHUs
(bu3MUecKuX SIBJECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOopa
buznyecKoil MoAeNnu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEeHUI0 y4eOHOro Tmporecca Kypc (GU3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CpPEIHEr0 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere (U3NKK JODKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyJOBaHME [Jsi BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme IOo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT W pabOT MpakTUKyma, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pyTI0BaHHE.

JleMoHCTpaloHHOe 0o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYrBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpAalMi s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHHA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére



OJJHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSAMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPHUPOABI, PA3BUTHE HX HHTEIUIEKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEI0OBATEILCKOrO OTHOIIEHHS K OKPYXKAIOIUM SIBJIICHUSIM;

(opMUpOBaHKME HAYYHOI'O MHMPOBO33PEHMSI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUUKK AJI Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynaymiei
npodeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened o0ecreunBaeTCsl pelIeHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JJIs1 OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIIOCOOOB PpEIIECHUS PAa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
duznyeckoil Monesblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYXAIOILIYIO CPENY;

OBJIaJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAHUSA W IPOBEICHHUS
¢u3nyecKuXx SKCIEPUMEHTOB, aHajdM3a M HMHTEpOpeTaluud  HHPOpMaIuH,
OTIpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AaHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®DusWka» HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsI BBIOMpaeTCs OOYUYAIOIUMUCS, IUIAHUPYIOUIUMH TMPOJIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 9acoB B HeEI0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemeiii B mporpamMme T0 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. Hayunslii MeTo/ mo3HaHus u
METO/IbI UCCIICIOBAaHUS (PU3NUECKUX SBIICHUH.

OKCIIEpUMEHT W TEOpusi B IMpollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(pOBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEIUYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, WAealbHAs >KUIKOCTb, HJICANbHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHUs.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepeHnue cuibl TOKa W HANPSOKEHUST B IEMU TMOCTOSHHOTO TOKa MU
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jgabopatopueit o ¢usuke. [Ipumepsr usmepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKH.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMajeHue. YCKOpeHHe CBOOOIHOTO majacHHUsA. J[BHmKeHUe Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuaqbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTenbHOe (HOPMaAJIbHOE), KacaTelbHOE (TAHT€HUUAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMbl OTCUETa, WILTIOCTPAIUsl KUHEMAaTHUECKUX XApPaKTEPUCTUK
JIBHDKCHUS.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus npeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOrO TMOJ] yIioM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUH, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

N3ydeHre HEPaBHOMEPHOTO ABUMKEHUS C IEIbIO ONpEJEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenue ycKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenre  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOIM 1Ta0OPATOPHH).

W3yuyenue nBWXEHHS Tena, OpOIIEHHOro TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLUMOHAIBHONW 3aBUCUMOCTH MEXKIY NAJIbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM I10 MOJIYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoaa OOpaIieHus KOHMYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepsbiii 3ak0oH Hprorona. HMHepumanbHbie cucTembl oTcu€ta. [IpuHImn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3axoH HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckoid MMHpOTHL. JIBHKeHHE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBMKyllerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4eCcKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGnronenue nBuKeHUs TNl B MHEPIUAIBHBIX U HEMHEPIIUAIBHBIX CHCTEMax
OTCYETA.

[IpyHLIMT OTHOCHUTENIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Telly CUI C
MPOM3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenune macc mo B3auMOCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJACHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruMoOTE3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKEHHS Opycka Mo
HAKJIOHHOM IIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCHhl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHKECHHS CHCTEMBI TE€J, CBS3aHHBIX HUTBIO, IEPECKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydenne 1BMKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CWIbl OTHOCUTENIBHO OcH BpamieHus. I[linedo cuibl.
CroxeHune CHil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAJAb OTIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mMmexanuke.

NMnynbc MaTepranbHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUIIbI M UBMEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyibca MaTepUalibHOW TOYKM. lIpencraBieHne o coxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISIX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManbHas >HEprus.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Tela B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHnumanpHas sHeprus
TeJla B TPABUTAILIMOHHOM TI0JIE€ OJHOPOJIHOTO Iapa (BHYTpHU U BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu s MIOCATbHOM KUJIKOCTH KakK CIIEICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHu4yeckne yCcTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (QUIYypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHue 2HEpTUn Telia MPY COBEPIICHUU PAOOTHI.

B3anmHble TNpeBpalleHUs] KUHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd NpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue ummynbca Tejia N0 TOpPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJEKTPOMOOUISS M MOIIHOCTH
CHUJIbI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHJIBI.

HccnenoBanne coXpaHeHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHUS TPH JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi u3snka 1 TepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBwkeHue. Xapaxkrtep
JBWKECHHUS M B3aMMOJCHCTBUS 4YaCTHUI BellecTBA. MoJenu CTpPOCHUSA Ta3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasMepsl MoJekynd (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenbcust.

Mopens uneanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCabHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydYeHue HaHOMAaTePUAJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :xkuIKoCcTen.

Mogens onbita lTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOM BOJIOM.

W3y4yeHne H30TEpMUYECKOro Mpounecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON cUCTEeMbl. BHelIHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHMI:
ypaBHeHue MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsl BHYTPEHHEH JSHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BeIllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
torymBa. Pacuér konuuecTBa TemiaoThl npu Teruonepenaude. I[lonstue 00
aauabaTHOM IIpoIriecce.

[lepBblii 3aKOH TEpMOAMHAMHKW. BHyTpeHHsAs »dHeprusa. KomnnuecTBo
TEIUIOTBI W paboTa Kak Mepbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHM JUII PABHOBECHBIX IIPOLECCOB: 4eEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIepeaTh TEIIOTY OT O0Jiee XO0JIOAHOTO Tena K 0ojee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne! aecTBus TermoBbix MammH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemmoBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AMU3EIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MHapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacliupeHUN.

Bo3aymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.



CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, nPpAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

W3yyeHue B3aMMOCBSI3W DHEPTUM MEXMOJEKYISIPHOTO B3aUMOJACHUCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnwie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcauus. McmapeHue u KureHue. Y ielbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacehllieHHble M HEHaChIIEHHbIE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH M JABJICHHSI HACBILIEHHOTO Napa OT TeMIIepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpucraimm3auus. YJIEIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarius.

Hedpopmanuu tBEpRoro tena. Pactsykenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacirpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B PazoBbIX MMEPEX0axX.

YpaBHeHuUE TEII0BOTO OaiaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(pPUUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHUYecKue YyCTpOMCTBA U  TEXHOJOTWYECKHE IPOLECCHI:  KHUJIKHE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermnoBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TapOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI C MBUTBHBIMH TUIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIECTBA.

Buner nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenre aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSHKEHUS.

N3mepenue monyns FOHra.

HccnenoBaHnne 3aBUCHUMOCTH  JAepopMalii  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inexmpuueckoe noie.

OnekTpu3alms Tel U €€ MPOSBICHHS. JJNEKTpUYECKMU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKH, [HUAJIEKTPUKA U IOJYHIPOBOJIHHKHU.
OneMEeHTapHbId JJIEKTPUUYECKUM 3apsii. 3aKOH COXPAaHEHHUs AJIEKTPUYECKOIrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

DIIeKTpUYECKOeE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsi/Ibl.

Hampsoxk€anocts  anekTpuueckoro  moisig.  [lpoGueiit  3apsg.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOIHOE AIEKTPUYECKOE TTOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHLMATOB U
HanpspkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31eKTpoCcTaTUYECKOro NoJist. CBA3b HANPSXKEHHOCTH TOJIS U PA3HOCTU
MOTEHUHUAJIOB U1 3JIEKTPOCTATUYECKOrO0 ToJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3ulINy AJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsnma. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro mo o00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKkOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HaNpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHOE coeMHEHUE KOHIEeHCAaTOPOB. [locnenoBarensHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHYECKass 3alluTa, 3a3eMJICHHE JJICKTPOMPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus SHEPTUr 3apsiKEHHOT0 KOHASHCATOPa B SHEPTHUIO
V3JIy4YEHUSI CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwtil 31eKmpuiecKuil mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jid yyacTka Iemu.

DIeKTpUIeCcKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIONIAAX MONEPEYHOrO0 CEUCHUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeIioBasi MOIIHOCTb, BBIAEISEMas Ha
pe3ucrope.

OJC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS [JI1 PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTHUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIPsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coenHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBrucuMoctd D/]C raabBaHUYECKOro 3JEMEHTa OT BPEMEHH
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyeckass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAsS
MPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOIHUKMY. CobcTBEeHHasT U MpPUMECHasT  IPOBOJUMOCTD
NoJIyIpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DIeKTpUYeCcKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: HOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajdbBaHUKA, papUHUPOBAHUE MEMH,
BBITUUTABKA aJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

CpaBHEHHE TPOBOAUMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIICEHHUS — TEPMOpE3HCTOpa  OT
TEeMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEITUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMNOoTe3 (BbIOOp W3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIEPUMEHT,
JabopaTopHbIe PaOOTHI, TPAKTUKYM).

MesknpeaMeTHbIe CBS3H.

Wzyuenne «kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSl C YUETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUu U TEXHOJIOTHH.

Mesicnpeomemmusvie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHbIA (DAKT, TuUmoTesa, (hU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE MPUOOPHI, LU POBast 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl 1 X MPOEKINHU HA OCH KOOPJIMHAT, CIIOAKEHNUE BEKTOPOB.

Bbuonocusa: mexannueckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpeisl,
yTUiIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KalMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJIYyYEeHWE HaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, )KUJIKUE KPHUCTAIIIBI, 3JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUs B TEXHHUKE, CTATUYECKHE KOHCTPYKLUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJIy4EHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Maznummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe 1nose B BeuiectBe. DeppoMarHeTUKH, napa- U TUaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChHI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH HOJIA IJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBMXEHHS MyYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNECUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHEeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomazHumnas uHOYKYu.

SIBeHMe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHWTHOW uHaykuuu Papanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAIYKTUBHOCTHM B LENH TOCTOSIHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHepruss MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€Yb, COJICHOU], 3allIUTa OT JIEKTPHU3ALNH TEJ MPU ABUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Hemoncmpauuu.

HaOGmronenue siBfieHust 3JIeKTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aJIIOMUHHUEBOM (MEIHOM) TpyOe.

SIBiieHrE CAaMOMHTYKIIMH.

UccnenoBanne 3aBucuMoctd DJ[C cCaMOMHIYKLIHMH OT CKOPOCTH M3MEHEHMS
CHJIbI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIUH.

COopka MOJIeTu JIEKTPOMArHUTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konevanus.

KonebarenbHast cuctema. CBOOOIHBIEC KOJICOAHUS.

[Mapmonnueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOM 3Hepruu). BoiBoa
JTMHAMHYECKOT'O OIMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCKOro U
KMHEMaTHU4YECKOIO OMMCAHMUS.

Ammuntyna u (dasza koneOanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrora konebanuii. Ilepmon Mmanbix CBOOOJHBIX KoJieOaHUM
MaTeMaTHYeCKOoro wmasTHuKa. Ilepros CBOOOMHBIX KOJEOAHUW MPY>KUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHu4ecKkre yCTpONMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Ka4deJid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoJie0aTeIbHOTO IBUKEHUS.

HaOmronenre HE3aBUCMMOCTH TIeproia MajlbIX KoJeOaHWN Ipy3a Ha HUTH OT
aMILTUTYJIbI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TPYKHHE C IIEJIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU P KOJIeOaHUX Ipy3a Ha IPYKUHE.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUM.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanuie BIHYXACHHBIX KOJIEOaHU.

Tema 2. InekmpomazHumHuosle Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM K0JIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoWTabHBI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHanc HanpsikeHUi.

Wneanpupiii  Tpanchopmarop. IlpousBojacTBo, mepemauya MU MOTpeOIeHUE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIEKTpod3Hepruu. KynbTypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOpA.

BhIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJIEOaHMsI.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAMHEHUWH PE3UCTOPa, KATYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 IPUHITUT ICUCTBUS TpaHCPOopMaTOpa.



Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuUKym.

N3yuyenue tpancpopmaropa.

HccnenoBanre NMEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pEe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHMS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTpa)XC€HHUE, MpeioMiieHue, UHTepdepeHuus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3aiys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOUIEH Cpeibl.

TexHHUecKue YCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepenninu u qudpakiiui MEXaHUIECKUX BOJIH.

AKYCTHYECKUIN PE30OHAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)XCHHUE,
npesioMJIeHUE, MoJspu3auus, udpakuns, UHTephepeHIIus.

Oo6HapyxeHue nHYPaKpacHOTO U yJIbTPAPUOTIETOBOTO U3ITyUCHUH.

Yuenuueckuii s3xcnepumenm, nabopamopnsie padomul, npAKMuUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. IIocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JUIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CioxkHBIA cocTaB 0€lIoro CBeTa.
IBerT.

[lonmHoe BHyTpeHHEE OTpaxkeHue. [IpenenapHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
paccTossHUE U OINTUYECKass CWIa TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EpUYECKON JIMH3bI OT €€ Te€OMETPUU M OTHOCHTEIHLHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUI TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMNX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBue HaOMIOACHUS
IVIABHBIX ~MAaKCUMyMOB TIPpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIMA amnmapar, MpOCBETIICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habnrogenue nogHoOro BHyTpEeHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX ITYYKOB 4YEPE3  IJIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3ydenne 1udpakimOHHON PEIIETKH.

Hab6mronenue nudpakiinoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusanuu CBeTa.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHune nokazareis NpesioMIIEHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenre POKyCHOIO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IECKONUYECKUX CUCTEM.

Hab6nrogenue nudpakuuu, nHTEp)EpeHInn U MOJIprU3alii CBETa.

N3yyeHue noysipu3aluu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpEeHIINN JIAa3€PHOTO U3TyUYCHUS HA IBYX IIEISIX.

HabGmronenue nucnepcun.

HaOmronenue u uccienoBanue qupakiimoOHHOTO CIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue criekTpa U3IMy4eHHUSI CBETOMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEMJICHHE
BPEMEHU U COKPAILIEHUE JITTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIbl. DHEPIUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUU  PEIATUBUCTCKUX dacTUI] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3m.

PaBHOBecHOE TEIUIOBOE H3NTyueHHUE (M3JIydeHHE aOCOMIOTHO YEPHOTO Teia).
3akoH cmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIEC (DOTOHA.

®orordpdext. OnpiTel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmTenHa 11 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenne cBeta (B YAaCTHOCTH, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCcTBaA yacTull. BosHbl ne bponns. Jlnuna BoiHb! 1e bpoiis u
pasMepbl O0ONAaCTH JIOKAJIM3AIMU JBUXKYIIeWcs dacTtuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eitzenbepra.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
(doTo3neMEHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeETHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CHUJTBI TOKA YEPE3 CBETOAMO OT HAITPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0Jie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CieKTp ypOBHEN 3HEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HaOmronenue mmHe4aToro crekTpa.

HccenenoBanre CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Pundepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxaens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnana. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BIusgHNE paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccel sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AIEPHOU YHEPIETUKHU.

Mertoabl perucTpanuu U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI W JICOTOHHI.
[IpencraBnenune o CrangaptHor Moenn. KBapk-riatooHHas MOAENb apOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyecKkue yCTpoMCTBA U TEXHOJOTHUECKHE MIPOLIECCHI: TO3UMETP, KaMmepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOoTrpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEeHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKUX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTukTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaGmronenust 3BE31HOT0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HMCMHOJb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JJIsI ONPEIeSICHHs TTOJI0KEeHHUSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKue
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crnioco0b1 u3Mepenus (pU3NYECKUX BETUYHMH C UCTIOJIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MUYECKUX BEJIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BBIOOp W3 pador,
OMMUCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O0o0marouiee MOBTOPEHUE.



O0o001eHne 1 cucTeMaTU3alusl CoAepkKaHUsl pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MUpPA, 3HAYCHUE ONMCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TeOpUuHu B (HOPMUPOBAHUU TPEICTABICHUN
0 (pusmueckor KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYUIECTBIISIETCSL C YUETOM COJIEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie noHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U(PPOBas 1a0OPATOPHUSL.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M HMX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUMN. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOMIAaU TIOCKUX (GUryp u oobeémMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOM THPUPOJE, DSKOJOTWYECKHE PUCKHM NPH IMPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIIEH  Cpensl,
yIbTPa3ByKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJu3.

T'eozpaghua: wmarnuTHple MOMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JMHUAW 3JIEKTpONepeaay, 3JIEKTPOABUTaTelb, paaap, PaAuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIHOHHBIﬁ arrapar, BOJIOKOHHAsA OIITHKA, COJTHCUYHAsA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA H SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHHUsS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PEAM3aLMU OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENBHOU NESITENBbHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JECSATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTaApPHOUW U BOJIOHTEPCKOM ESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAYy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NUECKON HAYKe.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOH ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymymiel nmpodeccun u peaan30BbIBATh COOCTBECHHBIE
KU3HCHHBIC TIIaHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IUIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIPHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
W3y4eHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEeIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBHO  (OpMyIHMpOBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOLIUXCS
MaTE€pPHUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnlie ucciienoBarejnLCcKue 1eHCTBUA:

BJIa/ICTh HAYYHOH TEPMHMHOJIOTHEH, KIFOUEBBIMHU TOHATHUSMU U METOJaMHU
bu3nuecKoil HayKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
COJEp>KaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJH3UpOBATH 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHuUs;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaUUU (U3HMUECKOrO COJEp KaHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 HHQOpPMALUU Pa3TUYHBIX
BUJIOB U (DOPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CpEACTBa MH(POPMALIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U 1EJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOIIEHME Ha Yypokax (U3UKM M BO BHEYPOUYHOH
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAThb W MCIOJB30BATh  IPEMMYLIECTBA  KOMAHIHOM U
WHIMBHUIYAJIbHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJI€HA KOJUICKTHUBA,;

II[PUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
JNEUCTBUMN, paCIIPENESATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYXKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOr0 y4aCcTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEJCHHUE B PAa3IUYHBIX
CUTyallusiX,  HpPOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  OBITh
WHULMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
oOnmacTu (GU3NKK W aCTPOHOMHUH, BBISABJIATH NPOOJIEMBI, CTaBUTh U
dbopmynnpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTHUYECKONW paboThl ¢ yYETOM UMEIOLIUXCSA
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacliMpATh paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.



CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYAIlMsSIM, BHOCUTbh KOPPEKTUBBI B ACATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIBHOM pediaekcMr Kak OCO3HAHHS
COBEPILIAEMBIX JIECTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MNpUEMBI pediIeKCHU 1T OIEHKU CHUTYallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce mocTukeHUsT JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS AMOIUOHAIIbHBIN HUHTEJUJICKT, MpeNoIararonuit
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEAEHHE, CIOCOOHOCTh aalTHPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIIEXy, ONITUMH3M, UTHULIUATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYANOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.



I[TPEAMETHBIE PE3VJIbTATDI

K xonmy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITXCSI YMEHHUIA:

NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM W OITUYECKOW cdepax AesITeIbHOCTU
YEJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUHA  (HU3MYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJMHAMUKHU, pOJib (DPU3HMUECKON TEOpUH B
(opMHUpPOBAHNY NIPEJICTABICHUN O PU3NUECKON KApTUHE MUPA;

pa3nuuaTh YCJIOBUA NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAasi CHUCTEMa OTCYETa, aOCOJIIOTHO
TBEpIOE TEJO, MaTepUallbHAasi TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yInpyroe 1 a0COJIFOTHO HEYIIPYro€ CTOJIKHOBEHHUS, MOJIEH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTAILIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

pasnuyath ycioBUs (IpaHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHANIM3UPOBaTh M OOBACHATH MEXAHWUYECKHE MPOLECChl U SBICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpazoBaHus [amwnes 1Jis CKOPOCTH U IEpeMELICHMUS,
3akoHbl HplOTOHAa, mpuHOMN — OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIOBUS paBHOBecHs TBEPAOrO Tejla), MpPU OSTOM HCIOJIb30BATH
MaTeMaTU4YeCKOe BBIpAXXEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJIbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHaJIM3UPOBAaTh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble mojoxkeHuss MKT u 3akoHbl MOJIEKYJIsIpHOU (U3UMKH U
TEPMOJUHAMHUKM (CBSI3b JIABJICHMS HWJCAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOW DHEPIUed TEIUIOBOIO ABMKEHUS M KOHLICHTpPALMEN €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TEIJIOBOIO ABMKEHUS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHUEHTpPAaUHMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE



MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHEHUs] PHEPTrUU B TEIIOBBIX MpOIEccax), MPU ITOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUsA Menaeneesa—KiraneipoHa,

aHAMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUE SBJIICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUU 3BJIEKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMma Il ydacTka
HEeNYM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl dapajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl W SIBJICHUS, UCMIOJb3Yysl BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, CUia TSKECTH, CUia yIPYrOCTH, CUJla TPEHUS, MOIIHOCTb,
JHEPrus B3aUMOJEHCTBUS Tena ¢ 3emi€éil BONM3M €€ MOBEPXHOCTH,
SHEprusi ymnpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILJIOTHI,
abCoJIOTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATLHOTO OJHOATOMHOIO rasza, paboTa HIealbHOTO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOrOo TEMIoBOrO
JIBUTATENSA; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JICKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyME€ M B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHYECKOTO OIS,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpAa, COMPOTHUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapajyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUs AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABICHHOCTh
TeIUIoNepeaadu, 3JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsIKEHHOTO MTPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIpyrol €  HCHOJIB30BAHHEM  TPSAMBIX  W3MEPEHUH, TIpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DHUKCHUPOBATh pE3yJIbTaThl IOTYyYEHHON



3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YYETOM
a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIelaTh BHIBOIBI IO Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAHUPOBAThH
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIBLHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIIOTE3bI;

coOJII01aTh TpaBuiia 0€30MacHOro TPyJa IMpH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THbIE 3aJayd C $SBHO 33JIaHHOM M HESIBHO 3aJIaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOOoBaHUSAM 3ajauH,
NPUMEHSITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
(GbU3MYECKUX TEOpPUN MPHU HCIOIB30BAHUU MATEMaTHYECKUX METOJIOB
peLIeHHUs 3a/1a4, POBOJUTh pACUYETHl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOylollue NPUMEHEHUsS 3HAaHUU U3
pPa3HBIX pa3leioB Kypca (PU3NKHU, a TaAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIICHUBATH TOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUHU JOCTHKEHUMN
HAYKA W TEXHOJIOTUM JJId JAJIbHEUIIEr0 Pa3BUTHUS YEJIIOBEYECKOTO
00I11eCTBa;



MPUMEHSTh pa3lInuHbIe CIOCOObl padOThl ¢ MHpopManmen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJiA TIOMCKa, TepepabOTKH W TPEIbSBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIuU, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMalMi0O U OLCHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HUMEIONIMXCS 3HAHUHM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyudenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THYECKOM cepax AesTeIbHOCTU YeJIOBEKa, POJIb U MECTO
GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIBHEUIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M TMPOTHOCTUYECKON (YHKUUNA (PU3NYECKOW TEOopuu —
ANEKTPOANHAMHUKH, CHELHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poib (pusudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHUI O
bu3nUecKoil KapTUHE MHUPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O IPUPO/IE;
paziuyarth YCJIOBUS TNPUMEHUMOCTH Mojened (U3MYeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TIOJISI, TApPMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, WJCaTbHbBIN
KoJie0aTeIbHbI KOHTYpP, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TPaHUIbl, O0JACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST U 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMArHUTHOM  WHAyKuuu, npaBuwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIHUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCH U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHME  OWHINTEWHA I
dboTorpdexra, mepBbli U BTOpod moctynarel  bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocteil [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaJMOAaKTUBHOTO pacnaia);

ONKCHIBaTh (PU3UUECKHE IPOLECCHl U SIBICHMS, UCIOJb3Ys BEJINYUHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
IOJISI, PAa3HOCTh TMOTECHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUSA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJBMKYILASL CHUJIA CAMOMHIYKLHMH, HSHEPrus MAarHUTHOTO MOJsS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMIIYJIbC, IIOJIHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbI, PHEPrHUsl M HMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsi A1ipa, SHEPTHs CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMATrHUTHAS UHIYKLHS, CAMOUHIYKIUS, PE30HAHC, UHTEPPEPECHIIMS
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpuueckui hdext (dpororddexr), ambda- u Oera-pacmambi
a5ep, raMMa-u3ilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONPENENATh HAaIPaBICHUE WHIAYKLUWHW MarHUTHOIO MOJS NPOBOJHMKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHue, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJIA aHalm3a ©W  OOBSACHEHHS  (U3HUYCCKHX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABHMKEHUsI HEOECHBIX TeJl, IBOJIIOLIUM 3BE3/] U BCelleHHOIH;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, TpPH STOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JAelaTb  BBIBOABI 110  pe3yibTaTaM
VICCJIEIOBAHNS;

IPOBOJAUTH KOCBEHHBIE HM3MEpPEHUs (PU3HUECKUX BEIHYMH, MNPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON THIIOTE3BI: [UNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMMYECKUX 3HAHUM;
co0ur01aTh MpaBuiia OE30MaCHOTO TPyla IPU MPOBEICHUN UCCIIEIOBAaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOJENnbl0: Ha OCHOBAHMM aHalM3a YCJIOBHSI BBIOMpATH
du3nuecKkue MOJenH, OTBeYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
P HUCIIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHsA  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN H3
pa3HBIX pa3JeNoB Kypca QU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYECHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU IMPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaIbHOM
MPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHSA YEJIOBEYECKOIO
00IIIECTBA;

IPUMEHATh pa3inyHble cocoObl paboThl ¢ MH(popManuen (GU3NIEecKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPHUTHYECKU
aHAIM3UpOBaTh  MOJy4YaeMmMylo  HH(pOpMalMio ¥  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISTH OpraHU3allOHHBIE U IIO3HABATEIIbHBIC YMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAlIMOHAIBHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJCKBATHO OLEHUBATH BKJIAJ KaXXIOro U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 HayuHblii MeTOI TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAUIICCKIE KonCOaMNA 0 https://m.eds00.ru/39859ef
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859¢f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyIsspHO-BOJHOBOM JAyaju3M 15 bubmorexa HOK
' PHYCRYIp Y https://m.eds00.ru/39859f1
bu6mmoreka [IOK
4.2 () 5
1SHKa aroma https://m.eds00.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




YYEBHO-METOJNYECKOE OBECIIEYEHME
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

1.®uzuka 10, ®uzuka 11 kmaccel. ABTopsl I'.4. Msakuies, b.b.byxoBiies,
H.H.Cotckwnii.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ®uzuka. [Togroroka k EI'D — 2022: yueObHO — MeTOIMUECKOE TTIOCOOHE. —
PoctoB-Ha-/ony: Jleruown, 2022

2.@uzuka. 9-11 . IIpodpunsHoe obyuenue / coct. B.A. KopoBun. — M.:
Hpoda, 2020».

3. Hunaktudeckuit matepuan no gusuke. 7 — 11 kmace. C.A. Tuxomupona

4. duzuka. Y4eOHO — TpPEHHUPOBAYHBIC MATEpHUAbl ISl TOJTOTOBKH
y4almxcsl.

5. CoopHUK KOMOMHHUPOBaHHBIX 3a/1a4 1o pusuke 10 — 11 kiacc.

6. 3agaunuk. ®uzuka 8 — 10 knacc. A.Il.PbiMkeBHY

7. Coopnuk 3agau no ¢usuke. I'. H. Crenanosa

8. 3agaunuk no ¢usuke. 10 - 11 knacc A. I1. PeimkeBuy.

9. «®usumka» knaccuyeckui Kype, 10 kjmacc» mon  pemakuuen
H.A.ITapdentseBoii. M.: IIpocBemenne.2021 r.

10. upaxktnueckue Marepuanbl. Puzumka 10 knacc. A.E.Mapos,
E.A.Mapon. — M.: UznarensctBO «/Ipodan, 2022 r.

I11. ®I'OC KoHTponbHO-U3MepHUTENbHBIE MaTepuanbl «Duznka Kiacey.
H.N.30pun. M.BAKO 2020 r.

12.TemaTudyeckre KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE Pa0OTHI 10 duszuke 10
kiacc. O.U.I'pomuesa. M.: M3gaTenbcTBO «OK3amen» 2021

13. CamocTodTenbHble U KOHTpOdbHbIE paboThl B 10 kiacce. ba3oBblil u
npobunsHbiii  ypoBHH. E.C.Eprorkun, C.I'.Eprorkuna. ®I'OC, Mocksa,
«IIpocsemenuey, 2020

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



Ypoku ¢uszuku 10, 11 xmaccel. Bupryanpnas mkona Kupumna u

DIEeKTPOHHOE MPHUJIOKEHUE K KypHaIy ¢usuka. [lepBoe ceHTsOps.
Kypc duzuxu XXI Beka. JI. 5. Bopesckuii. Meaua Xayc.
OtkpsiTas ¢pusuka C. M. Kozena. ®u3nkoH.

Kuas mxona. XXuas pusuka
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